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fRESS  MADB  DPRIIIG  THE  MOWTH  OF  JTILT.  1961 


A.  Tbs  ■eehanieal  properties  of  0*0045  in*  diaaeter  beryl- 
liua  filaaent  hare  been  detendned*  Data  given  in  Table  I  indicate  that 
beryllinn  wire  is  approxAnatelj  twice  as  strong  as  6o6L>T.913  altndniBi 
alloy  wire*  Althcnc^  the  otorrent  price  of  beryllim  wire  is  around 
$2*75  pAi*  linear  foot,  a  considerable  price  rednetion  can  be  eaqpeeted 
if  large  qnantlties  of  wire  has  to  be  aanafactnred*  If  a  prograa  on 
beryllina  and  Boi-alloy  wire  drawing  is  now  initiated,  mtalUc  fila- 
nent  wound  nissile  aotor  ease  development  tiork  can  be  materially  ad¬ 
vanced. 

Alnmimm  filament  wotmd  and  epoxy  boTided  sphere  mantifaetxiring 
work  is  now  progressing  satisfactorily*  Two  approximately  10  in*  di¬ 
ameter  spheres  will  be  reac^  during  the  third  week  in  August* 

At  the  completion  of  this  task,  considerations  will  be  given 
to  wind  similar  sfAieres  using  both  aluminam  alloy  and  beryllium  wires 
in  the  same  work  piece*  Such  interweaving  is  expected  to  produce  a 
more  rigid  and  stronger  sphere* 

6*  Fatigue  studies  directed  toward  showing  the  effect  of 
various  austenitisation  temperature  on  the  fatigue  life  and  endurance 
limit  have  been  cosqpleted  for  air  melted  Rocoloy  270*  The  results 
seem  to  indicate  that  use  of  austenitisation  tempnmtures  above  and 
below  the  optimum  teiqMrature  lowers  the  endurance  limit  and  reduces 
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TABLE  I 


Results  of  Tensile  Tests 


(a) 


on  .0045  in.  Diameter  Beryllium  Wire^^^ 


0.2^  offset 

Ultimate 

Yield 

Tensile 

Test 

Strength 

Strength 

Nunber 

ksip 

ksi  _ 

1 

144 

177 

2 

136 

179 

3 

144 

178 

(a)  Test  conducted  in  accordance  with  ASTM  specifications. 

(b)  As-drawn  condition. 
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the  fatigue  life.  Slsdlar  vork  on  Taeunm  Induetion  nelted  and  Taemn 
are  renelted  Roeolojr  270  is  in  progress.  Coiqplete  results  of  this 
stndjr  will  be  reported  In  e  broehnre  which  Is  being  prepared  on  Rooologr 
270. 


C.  Analyses  of  the  Mohanleal  properties  of  MZ.2  hydrospnn 
Tsssel,  Sex'lal  Ko.:  Unit  #2,  have  been  eoi^leted.  Prinary  Interest  was 
foetised  on  the  effect  of  hydrospinning  on  the  fraetnre  toughness  of  the 
parent  naterial  and  the  welded  area. 

The  Tessel  was  fabricated  from  sheet  material  measuring 
48”  X  40”  X  .150”  thick.  The  sheet  was  rolled,  welded,  and  hydrospun 
to  Its  final  dimensions  of  13*900  in.  diameter  x  3^  in.  (spun  length) 

X  .060  in.  thick  in  two  steps  with  a  spheroidlze  anneal  between  hydro* 
spin  passes.  The  final  reduction  of  wall  thickness  was  60  per  cent. 

Figure  1  shows  the  directions  and  locations  from  which  the 
tensile  specimens  and  metallurgical  sauries  were  taken  for  a  study. 

The  standard  unnotched  flat  tenslles  were  taken  to  show  the  direction* 
allty  effects.  If  any,  on  the  heat  treated  material  and  also  as  a 
check  on  the  strength  lewel  attained  by  the  heat  treatment. 

As  reeelred  mstallurgleal  samples  were  first  processed  and 
nderographs  were  made.  Figure  2  esqplalns  In  a  pictorial  manner  the 
three  directions  from  which  the  micrographs  were  taken.  Figures  3,  k 
and  5  show  the  abore  condition.  It  Is  readily  seen  tram  these  figures 
that  the  spheroids  are  elongated  in  the  direction  of  the  roller  tool 
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1. 
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i - » 

Roller  Tool  Marks 


ftgyft  ,3 


As  Recelyed  Hydrospun  MX-2  Mierostnietore  of 
the  Vessel's  Spun  Surface.  (Magnification  750  X) 


Roller  Tool  Marks 


Figure  4 


As  Recslred  Hydrospun  MZ-2  Mlcrostnicture  taken  from 
a  Circunferential  (Voss^Seetlon.  (Magnification  750  X) 
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(Roller  tool  narks  are  directed  into  the  paper) 


Figure  5 


As  Received  Hydrospun  MX-2  Mlcrostructore  taken  from 
a  Longitudinal  Cross-Section.  (Magnification  750  X) 
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PhotoBierographfl  mr*  also  Bade  of  the  heat  treated  eoiw 
ditions.  Flgore  6  shows  the  as  qaenohed  oondition  and  Figore  7  shows 
the  hardened  and  as  teiqpered  eonditlon  of  the  hydrospfon  snrfaee. 

The  as  quenched  sa^>le  was  used  for  a  deearbwrlsation  study. 
Hardnesses  were  taken  across  the  entire  width  of  the  speeinen.  Figure 
8  shows  the  hardness  traverse  across  the  thickness.  It  was  fonnd  that 
the  outside  surface  was  decarburixed  .00?^  in.  and  the  inside  surface 
.010  in. 

The  standard  unnotched  flat  tensiles  were  heat  treated  along 
with  the  center  notched  speciaens.  Table  II  presents  these  results  and 
also  shows  a  hi^r  tensile  and  yield  strength  for  speciaens  taken  froa 
the  longitudinal  direction. 

Table  HI  easqMires  the  notch  toughness  and  directionality  ef* 
feets  of  the  welded  center  notched  sas^les  with  that  for  the  i>arent 
naterlal.  In  this  ease,  the  olrcuBferentlal  direction  indicated  greater 
notch  toughness.  The  circumferential  center  notched  sasples  had  the 
center  notch  coinciding  with  the  weld.  As  seen  froa  the  table,  the 
parent  hydrospun  aaterial  showed  better  properties. 

0.  Deep  drawing  of  Rocoloy  270  and  other  e^qperlasntal  sted.s 
of  this  prograa  into  10  in.  heaispherieal  cups  has  been  cmpleted. 

These  oiq>s  are  intended  for  use  in  the  evaluation  of  the  biaxial  stress- 
strain  capabilities  of  various  aissile  steels. 
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Flgnre  6  -  Ittcrostrueture  of  ^jrdrosptin  MX-2.  Annealed  at  1250  P  for  30  Min,, 
Air  Cooled,  Austenitized  at  1700  F  for  30  Min.,  and  Oil  Quenched.  (Mag.  500  X) 


Fierure  7  -  Microstructure  of  ^ydrospun  MX.2.  Annealed  at  1250  F  for  30  Min,, 
Air  Cooled,  Austenitized  at  1700  P  for  30  Min.,  Oil  Quenched,  Tenured  at  550  F 
for  2  +  1  hrs,  and  Air  Cooled.  (Magnification  500  X), 


u. 


Outside  Inside 

Surface  Surface 

Figure  8 

MLorohardness  TruTerse  Plot  for  Estlaatlng 
Deeerbnrlsation  on  Beat  Treated  MI.2  ^fdrospun  Tessel. 
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TiBLE  n 


Uniaxial  Unnotehad  Tensila  Rastdia 


(a) 


1 

1 

I 


Speciaan 

Direction 

(b),(c) 

Arerage 

Yield 

Strength 

ksi 

Average 

Tensila 

Strength 

ksi 

Average 

Practnre 

Strength 

ksi 

Average 
Reduction 
in  Area 
Per  Cent 

Average 

Elongation 
in  1” 

Per  Cent 

Hardness 

He 

C 

219 

268 

333 

28.9 

52.0 

L 

235 

279 

348 

31.1 

52.0 

(a)  Annealed  at  1250  F  ^or  30  sin*,  air  cooled,  anatenitised  at  1700  P 
for  30  adn*,  oil  quenched,  tendered  at  550  P  for  2  4>  1  hr. 

(b)  C  B  CiroTmferential  direction  (parallel  to  roller  tool  varies). 

L  a  Longitudinal  direction  (transrerse  to  roller  tool  maxics). 

(e)  Test  section  size  «  .500*  z  .060”. 
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E.  Eralttailon  sttidies  of  the  effect  of  tQ.tra8enlo  Tibrationa 
on  the  eolldifioatlon  of  eeldaente  have  been  eontlnaed.  The  use  of 
this  teohniqtie  In  order  to  prodoee  Tery^  fine  nLoroetruetnre  in  welds  Is 
clearly  demonstrated  In  Flgnres  9  tbroc^  U. 

F.  Vbld  filler  wire  deTelopnent  studies  hare  been  conelcded. 

G.  Mark  on  fabrication  and  testing  of  scale  model  rocket 
motor  chaiibers  made  from  stdtable  steels  is  eontintdng*  HoMerer,  no 
resolts  can  be  reported  for  the  present  period. 

H.  Stress  corrosion  evaluation  studies  on  MX>2  and  Rooologr 
270  are  continuing  and  no  failure  of  any  specimens  has  occurred  since 
the  last  report  on  this  subject. 

The  specimens  to  be  used  for  the  study  of  the  effect  of 
surface  decarburization  on  various  steel  properties,  are  presently 
being  heat  treated.  The  controlled  production  of  the  required  depths 
of  decarburization  has  been  a  difficult  task.  However,  this  has  been 
achieved  with  considerable  success  by  careful  manipulation  of  the 
moisture  content  of  the  hydrogen  gas  used. 


Photomicrographs  showing  the  refinement  produced  by  ultrasonic  excitation, 
9555  Picral  55^  HCl  Etch  XlOO  Welded  and  Stress-Relieved  Struct\ire» 


Photomicrographs  showing  the  refinement  produced  by  ultrasonic  excitation 
95%  Picral  5%  HCl  Etch  X250  Welded  arri  Stress-Relieved  Structure. 


Photomicrographs  showing  th®  refinement  produced  by  ultrasonic  excitation. 
Picral  55S  HCl  Etch  XlOO  Austenitized,  Oil  Quenched  and  Teitqjered  Weld  Structure 
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Nbrk  sehidnl*  dwing  the  aonth  of  Aognst  will  Inelwdoi 

Pcurthor  Inrwotigation  of  tho  effect  of  deeax^narisatlon  on 
the  Tarloos  plijsleel  end  Mohenleel  properties  of  aieeile  steels  end 
soele  Bodel  aotor  eases. 

Study  of  the  effect  of  Tarloos  addltlTSS  to  India  Ink  or 
other  suitable  aarklng  fluid,  on  the  0^  and  Talus  estlwatlons. 


RespeotfoUy  stdboltted. 


6»  K.  Bhat 
Project  Leader 


Approredt 


H.  L.  Anthony  III  ^ 
Direotor  of  Researe^ 
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